The diagnosis of a dysplastic pre-malignant or malignant lesion of the oral mucosa cannot be based solely on clinical findings. Therefore, histologic evaluation of a representative biopsy specimen is necessary. The choice for the site of biopsy, however, has so far remained a subjective choice that sometimes raises doubts about its representativeness. No simple and reliable method is yet available for selecting the most appropriate site for biopsy. Intra-oral microscopy (oral application of the colposcopy technique) of mucosal lesions seems to offer advantages in selecting the sites most representative of dysplastic changes for biopsy beyond routine clinical examination alone. This article highlights the application of intra-oral microscopy of the oral mucosa in the diagnosis of various oral premalignant lesions and conditions and its advantage in selecting the most representative biopsy site for the confirmation of the histopathological diagnosis of dysplasia.
Introduction
The incidence of various oral pre-malignant lesions and conditions and frank oral cancers is increasing steadily globally. In spite of advancement in early detection, the increasing mortality and morbidity related to oral cancers continues(1） . At present, there are simple chairside methods for detection including staining with toluidine blue and exfoliative cytology; however, there is a high risk of false positives, with these well-known techniques.2 Moreover, the diagnosis of a dysplastic lesion of the oral mucosa cannot be based solely on clinical findings. A supplementary biopsy with a histological examination of the lesion is necessary to establish a definitive diagnosis (2） . However, because the selection of a biopsy site is based solely on a clinical examination, it has remained a subjective choice and there always remains a possibility of the biopsy specimens being taken from unrepresentative sites. Hence, an appropriate biopsy result for the correct diagnosis of dysplastic premalignant or frank cancerous lesions is always dependent on the appropriate selection of a site most representative of the dysplastic features. Intra-oral microscopy (oral application of the colposcopy technique) of mucosal lesions seems to offer advantages in selecting the biopsy sites most representative of dysplastic changes beyond routine clinical examination alone.
Review of colposcopy
Colposcopy is an established technique for diagnosis in gynecology. Many pre-malignant and malignant lesions in gynecology have discernible characteristics that can be detected upon examination. The technique of colposcopy employs the use of a piece of equipment known as a colposcope that provides an enlarged view of the suspiciouslooking areas, so that a physician may visually distinguish normal from abnormal areas of affected mucosa and take directed biopsies for further pathological examination (1） .
Various authors have attempted to adapt gynecologic methods of examination to the oral mucosa because of the similarities between oral mucosa and genital mucosa (3） .
However, relatively few reports in the literature describe the role of colposcopy in relation to oral mucosa and the diagnosis of oral mucosal lesions ( Fig. 1 )(4） .
Etymology
The word colposcopy is derived from the Ancient Greek:
kolpos meaning"hollow, womb, vagina"and skopos meaning"look at" . The procedure was developed in 1925 by the German physician Hans Hinselmann, with help from Dr.
Eduard Wirths(4） .
Significance of intra-oral microscopy
To date, there is no reliable method applicable to the oral cavity that can replace a biopsy for a more definitive diagnosis of dysplasia (Fig. 2) . Supplemental procedures such as exfoliative cytology, although suitable for screening large number of cases, carry the risk of both false-positive and false-negative results, thus making biopsy a mandatory procedure for the final confirmation of the diagnosis. 
Applications of colposcopy in gynecology
The main purpose of colposcopy is to detect intraepithelial and early neoplasia of the cervix, vagina, and vulva 
Procedure
The representative areas are clinically examined for the selection of biopsy site. The outline of the lesion is marked with a black color pen and the biopsy site is then highlighted (Fig. 3) . Biopsy specimens are taken with a 6-mm punch, wounds are closed (Fig. 4) , and histopathological examination is performed.
The routine procedure involves the application of 3 % acetic acid to the suspicious-looking mucosal areas using cotton swabs; the areas of acetowhiteness correlate with higher nuclear density that is diagnostic of dysplasia. Areas Immature metaplastic epithelium turns a shiny white color that disappears fast, whereas an opaque and longer lasting acetowhiteness is seen in areas of high-grade dysplasia or cervical intra-epithelial neoplasia.
Grading and scoring systems
Different grading and scoring systems have been devised The latter diagnosis is considered more probable in the presence of atypical vessels and micro-exophytica.
B. Combined colposcopic index
Reid and Scalz(17）proposed a scoring system to predict the histologic diagnosis on the basis of four colposcopic features presented in Table 1. C. Grading system of Burke and co-workers(14） Burke and co-workers recommended a grading system to predict the underlying lesion as shown in Table 2 .
Vascular patterns seen with the colposcope
The criteria described in colposcopic literature can also be used for selecting biopsy sites in relation to the oral mucosa.
These include the surface pattern, color tone and opacity, and the clarity of demarcation of the mucosal lesions in addition to the vascular pattern and the intercapillary distance. The whiter and more opaque appearance of the lesions associated with dysplasia or carcinoma in situ can also be distinguished. In healthy oral or genital mucosa, two basic types of vascular patterns, hairpin capillaries (Fig. 5a) and network capillaries (Fig. 5b) , can be seen(18） .
Some principal abnormal findings include the following(19） :
Punctation: The tips of the terminal vessels in the stroma reach the surface of the epithelium through stromal papillae and appear as red dots prior to the application of acetic acid (Fig. 5c ).
Fine punctation: The finer the punctation, the more likely the lesion is to be a low grade CIN or cervical intraepithelial neoplasia.
Coarse punctation: Coarse punctation is suggestive of a high grade CIN or a frank malignant degeneration.
Mosaic: The vessels do not reach the epithelial surface and extend only partially into the epithelium, appearing as red lines surrounding blocks of epithelium. The appearance is further accentuated after the application of acetic acid (Fig.   5d ).
Fine mosaic: The smaller, smoother, and finer the mosaic, the more likely the lesion is to be a low grade CIN or metaplasia.
Coarse mosaic: The coarser, wider, and more irregular the mosaic, the more likely the lesion is to be a high-grade CIN or invasive carcinoma.
Atypical vessels: These vessels appear to be running on or parallel to the surface of the epithelium and are of irregular caliber and are branching, appearing as coarse wide hairpins and commas, corkscrews, wastepaper, coarse and caliber tree-like and root-like forms, or spaghetti-like forms usually indicative of invasive carcinoma (16, 19, 20) (Fig. 5e) .
Important points to be considered in the assessment and interpretation of abnormal colposcopic findings include surface contour and lesion margin; response to acetic acid; appearance of gland openings; iodine uptake; and keratosis and the varied vascular patterns, including the appearance of blood vessels (including atypical blood vessels) suggestive of the higher grades of dysplasia (16, 17, 19 ,21） .
Intra-oral microscopy in oral epithelial dysplasia Contributions from the author: literature search, manuscript preparation, manuscript editing, and manuscript review.
